morphs (i.e., Wollemann 1902, pl. 4, fig. 4 ; pl. 5, figs 1, 2), and II. a single small, hairpin-like specimen develops approximated parallel shafts, originally interpreted as the inner portions of a polyptychoceratid ["innere Windung" sensu Wollemann 1902, p. 95, pl. 4, fig. 5 ].
Subsequent records of heteromorph ammonites under the name of wernickei were either not figured (e.g., Diener 1925; Pożaryski 1948; Wiedmann 1964; Klinger 1982; Kaplan et al. 2005) , showed unequivocally different species of the subfamily Polyptychoceratinae [e.g., Mikhailov 1951; Wiedmann 1962; Tzankov 1982; Kennedy and Summesberger 1984 (in part) ; Lommerzheim 1995; Kaplan et al. 1996; or were species of indeterminate familial assignment [Pervinquière 1907; Naidin in Krymgolts 1974; Kennedy and Summesberger 1984 (in part) ]. In most cases, what authors understood to represent the species named wernickei were the three large U-shaped curved individuals from the type series (Wollemann 1902, pl. 4, fig. 4 ; pl. 5, figs 1, 2) (see e.g., Pervinquière 1907; Mikhailov 1951; Wiedmann 1962; Naidin in Krymgolts 1974; Tzankov 1982) . even included the small hairpin-like specimen (Wollemann 1902, pl. 4, fig. 5 ) in it. Kennedy and Summesberger (1984, p. 167) adopted the species name wernickei for both size categories, I (i.e., larger specimens of Kennedy and Summesberger 1984, pl. 10, figs 1, 9) and II (i.e., small specimens of Kennedy and Summesberger 1984, pl. 9, figs 6, 7) , listing it as Pseudoxybeloceras (Parasolenoceras) wernickei (Wollemann, 1902) . However, they did not include the small specimen figured by Wollemann (1902, pl. 4, fig. 5 ) in their size category II, yet discussed the possibility that it, "may be better referred to 'Hamites' interruptus Schlüter, 1872". In our opinion, the four specimens illustrated under the name wernickei by Wollemann (1902) in fact belong to two different families, genera and species, as follows.
Species I.
Of the three large heteromorphs illustrated in his pl. 4, fig. 4 and pl. 5, figs 1 and 2, Wollemann (1902) noted that, "A few compressed and twisted whorls of the tuberculate Heteroceras polyplocum are at times quite similar to our hamitid" ["Einzelne zusammengedrückte und verdrehte Windungen der mit Knoten versehenen Form des Heteroceras polyplocum sind unserem Hamiten bisweilen sehr ähnlich"]. All three distinctly Ushaped specimens of Wollemann (1902) develop a change in direction of growth ["deutliche Torsion der Wohnkammer", sensu Wiedmann 1962, p. 209] and irregularities of ribbing and tuberculation which are missing in polyptychoceratines, yet are characteristic of the Nostoceratinae. Although Wollemann (1902, p. 96) noted that the large-sized heteromorphs, named wernickei, appeared to be relatively common together with his Heteroceras polyplocum ["zh. = ziemlich häufig, MH. = Heteroceras-Schicht des Mucronaten-Senons"], additional, similarly shaped "Hamites" specimens have never been recovered subsequently, not in large suites of Polyptychoceratinae from the Lehrte West Syncline near Hannover (Niebuhr et al. 1997; Niebuhr 2004; Jagt 2013) , nor in the "Haldemer Schichten" at the Stemweder Berg (Kennedy and Kaplan 1997) , the Münsterland Cretaceous Basin (Lommerzheim 1995; Kaplan et al. 2005) , Tercis les Bains, southwest France and the Vistula River Valley, Poland (Błaszkiewicz 1980) . Kaplan et al. (2005, pp. 30, 43) recorded Pseudoxybeloceras (Parasolenoceras) wernickei from older strata in the southeastern part of the Münsterland Cretaceous Basin (i.e., Beckum Member, Coesfeld Formation; lowermost upper Campanian), but failed to illustrate the single specimen available to them. Pożaryski (1948) had earlier noted "Hamites wernickei Woll." from the Polish Didymoceras donezianum Zone (equivalent to the north German bipuctatum/roemeri Zone; upper upper Campanian), but did not provide an illustration either. However, these records were not confimed by Błaszkiewicz (1980) . Wiedmann (1962, p. 209 ) designated as lectotype of wernickei the original of Wollemann (1902, pl. 5, fig. 1 ). Later, Kennedy and Summesberger (1984, p. 166) , apparently unaware of Wiedmann's prior designation, selected the original of Wollemann's pl. 4, fig. 1 as lectotype (actually a gastropod; it should have stated pl. 4, fig. 4); this is an error. It seems clear that all three authors understood the species name wernickei to be applicable to large-sized, U-shaped heteromorphs (Wollemann 1902, pl. 4, fig. 4; pl. 5, figs 1, 2) . Unfortunately, the Wollemann Collection which was housed at the museum and the "Altes Kaufhaus" of Lüneburg was destroyed in a fire in December 1959 (i.e., predating Wiedmann's lectotype designation). In other words, Wiedmann's lectotype is lost. However, in the collection of the Bundesanstalt für Geowissenschaften und Rohstoffe (BGR), Hannover, two U-shaped body chambers and c. 20 fragments of the coiled portion of wernickei from the Zeltberg Quarry in Lüneburg are kept, collected in 1956 and 1980 by Friedrich Schmid. Furthermore, in the BGR BerlinSpandau collection, the collection of the Senckenberg Naturhistorische Sammlungen Dresden and in the collection of D. Schumacher (Lüneburg), are six, one and seven fragments of the coiled portion with up to four whorls in contact, respectively. These specimens are here described and illustrated for the first time.
BGR Berlin-Spandau collection. It clearly is a member of the subfamily Polyptychoceratinae. Conspecific material is known from the upper Campanian of the Hannnover area (northern Germany), as described and illustrated by Jagt and Neumann (2006) , in open nomenclature [Oxybeloceras aff. crassum (Whitfield, 1877) ; see also Jagt 2013] . The size of the teardrop-shaped opening is similar to that in material from the upper Campanian of Montana, Wyoming and Colorado, and rib density overlaps. Jagt and Neumann (2006) (Schlüter, 1872) , Menuites portlocki portlocki (Sharpe, 1855) , Hoploscaphites greenlandicus (Donovan, 1953) and Gaudryceras mite (von Hauer, 1866) . "Heteroceras polyplocum A. Roemer sp." of Wollemann (1902) does not belong to Nostoceras (Bostrychoceras) polyplocum (Roemer, 1841) , but rather refers to the helicoidal portions of N. (D.) wernickei (see below). Furthermore, Pseudoxybeloceras (Parasolenoceras) interruptum (Schlüter, 1872) , Lewyites elegans (Moberg, 1885) and Hoploscaphites compressus (Roemer, 1841) have recently been identified from upper Campanian strata exposed at the Zeltberg Quarry (Niebuhr, in prep. (Niebuhr 1996 (Niebuhr , 2004 Niebuhr et al. 1997, p. 223; Küchler and Schneider 2013) . Gaudryceras mite is a long-ranging taxon, with records from Turonian to Maastrichtian strata (Kennedy and Summesberger 1979; Summesberger and Kennedy 1996) . Only the upper upper Campanian is indicated in the collections from the "Heteroceras-Schicht des Mucronaten-Senons" at Lüneburg. DIAGNOSIS: Early growth stage of either loose and ir-regular helical coils or straight limbs connected by elbows, even hamitoid; followed by a middle growth stage of helical whorls just touching or not so; body chamber in a retroversal whorl, U-or C-shaped.
REPOSITORIES
Nostoceras (Didymoceras) wernickei (Wollemann, 1902) fig. 1C ). Phragmocone and body chamber whorls have Wb/Wh ratios of 0.5-1. Adult body chambers are distinctly U-shaped, enlarged towards the aperture and may become pipe-like; weak collared constrictions can appear. Rib indices of body chambers are 5-9, while in helicoidal whorls they may reach 11-19 (with a mean value of 13). Rib ratios show the same differentiation: phragmocones of the middle growth stage are more finely ribbed with ratios smaller than 4.5, while more coarsely ribbed body chambers have ratios of 7.5-9.5 (Table 1 ). The change in ribbing density appears abruptly (see Text-fig. 1A ).
The three body chambers illustrated by Wollemann (1902, reillustrated here in Text-figs 1-2) and the two completely preserved body chambers housed in the BGR Hannover collection (Text- fig. 3 ) are quite similar with two c. 60 mm-long, near-parallel shafts separated by a 20-30 mm wide opening between them. The curved sector connecting the shafts is subcircular. This habitus of body chambers has led previous authors to refer this species to the Polyptychoceratinae. The three specimens of Wollemann (1902) (see Text-figs 1-2) and one of the BGR Hannover individuals (Text- fig.  3B ) show the torsion of the transitional part. The body chambers and transitional parts bear coarse, distant, sharp bituberculate ribs that are mostly annular or bifurcate, and may zigzag a few times between separated tubercles. Wollemann (1902, p. 95 ) also observed this in his Hamites wernickei when he wrote, "Die meisten Rippen verlaufen von dem Knoten der Externkante ungetheilt über die Externseite zum Knoten der anderen Externseite; in einzelnen Fällen findet eine Gabelung in der Weise statt, dass ein Knoten der einen Externkante je eine Rippe zu zwei neben einander stehenden Knoten der anderen Externkante entsendet". Tuberculation is regular, coarsens towards the curved sector of the body chamber and, in most cases, effaces during the transition to the coiled middle growth stage (Text- fig. 1A, C) .
Apart from one of Wollemann's specimens (1902, pl. 5, fig. 2a ; reillustrated here as Text- fig. 1A ) there are no specimens which show the transition from the helically coiled middle growth stage to the merely loosely connected body chamber. At this particular point, most fragments are broken as a result of differential preservation (see Text-figs 1, 3) , also observed by Wollemann (1902, figure caption of pl. 5, fig. 2a ). All fragments of W1-W4 (i.e., the last four whorls) with Wh 22-54 mm have simple, mostly nontuberculate primaries (Table 1) . Specimen BGR X 13000 bears 1-2 collared constrictions per whorl between Wh 33-42 mm. Whorls of the early growth stage are helicoidal up to a minimum Wh 16 mm, are mostly bituberculate, but, in a few cases, can also be nontuberculate (Text-figs 5D, 6B). Low Wb/Wh ratios of the middle growth stage, developed in specimen SH 42 (Text- fig. 7 ), seem to be of primary nature and not the result of compaction.
DISCUSSION: Nostoceras (Didymoceras) wernickei ranks among the larger European nostoceratid ammonites with U-shaped body chambers attaining up to 285 mm, and is comparable in this respect to Nostoceras (Didymoceras) postremum (Błaszkiewicz, 1980) Kennedy and Kaplan (1997, pl. 40 , figs 1-4, 6-7; pl. 42, figs 1, 3-5, 7; pl. 43, figs 2, 3), which was subsequently referred to as Nostoceras (Didymoceras) sp. 1 by Küchler and Odin (2001) .
It is not possible to assign isolated fragments of helicoidal whorls of the middle and early growth stages between Wh 9-54 mm to one of these nostoceratid taxa.
At Lüneburg, helicoidal parts of up to four whorls are associated exclusively with distinct, only loosely connected U-shaped body chambers of N. (D.) wernickei. The very short body chamber of N. (B.) polyplocum is closely associated with the last phragmocone whorl and therefore often preserved attached in large suites from the "Haldemer Schichten" at Stemweder Berg (Kennedy and Kaplan 1997) , the Lehrte West Syncline near Hannover (Küchler and Schneider 2013) and Tercis les Bains, southwest France (Küchler and Odin 2001) . However, polyplocum-like body chambers are unknown from Lüneburg, and therefore, it is assumed that contemporary nostoceratid helicoid whorls are conspecific with N. (D.) wernickei.
Nostoceratid heteromorphs develop a change of approximately 90 degrees in their direction of growth in transition from the septate helicoidal whorls to the hook. As defined for Nostoceras (Didymoceras) (see Wright et al. 1996, p. L247 ) the middle and final portions of body chambers have their characteristic two rows of tubercles in a ventral position. In the older portion of body chambers (transitional part; see Text-figs 1-4), venter and tuberculation shift to the external side of the whorl. In the Lüneburg material, this phenomenon was referred to as "twisted whorls" ["verdrehte Windungen"] by Wollemann (1902, p. 95) and "torsion of the body chamber" ["Torsion der Wohnkammer"] by Wiedmann (1962, p. 209) . Associated are irregularities in ribbing and tuberculation, i.e., bifurcation of ribs ["Gabelung" of Wollemann 1902, p. 95] . These features are lacking in the "species" wernickei of the genera Hamites, Anisoceras, Neancyloceras and Pseudoxybeloceras to which the authors listed above referred the material. The transitional part with torsion clearly Text- fig. 3 . Nostoceras (Didymoceras) wernickei (Wollemann, 1902) from the Zeltberg Quarry at Lüneburg, northern Germany. A -BGR MA 14515; U-shaped body chamber with transitional part, bituberculate and with delicate, regular ribbing. B-C -BGR MA 14514, neotype; U-shaped body chamber with adult aperture and beginning of transitional part, bituberculate and of delicate, regular ribbing, and ventral view of the curved portion of the body chamber, respectively. All specimens are natural size Błaszkiewicz (1980) , 4 the present paper
Text- fig. 4 . Reillustration of Nostoceras (Didymoceras) postremum (Błaszkiewicz, 1980) demonstrates that wernickei belongs to the Nostoceratidae. However, large bituberculate, U-shaped body chamber fragments without torsion, as illustrated by Pervinquière (1907, pl. 3, fig. 33 ), Naidin in Krymgolts (1974, pl. 57, fig. 3 ) and Kennedy and Summesberger (1984, pl. 10, fig. 1 only) look quite similar and are barely distinguishable from the middle and final portions of nostoceratid body chambers. The localities from which the authors listed above recorded their material also yielded other nostoceratid taxa [in part associated with typical N. (B.) polyplocum; see, in particular, Kennedy and Summesberger 1984, pl. 9 , figs 4, . Nostoceras (Didymoceras) wernickei (Wollemann, 1902) fig. 1 = ? ), Wiedmann (1962, pl. 12 , fig. 5 = ? ), Klinger (1976, pl. 33, fig. 4 = ? ), Kennedy and Summesberger [1984, pl. 6, fig. 3 = Lewyites elegans (Moberg, 1885) ; pl. 9, figs 6-7 = Oxybeloceras aff. crassum (Whitfield, 1877) (Wollemann 1902, pp. 95, 97) . However, all subsequent authors adopted Wollemann's (1902) first familial assignment. Consequently, the specific name wernickei is no longer available for Polyptychoceratinae.
The present U-shaped body chambers of N. (D.) wernickei are similar to hooks of Didymoceras cheyennense (Meek and Hayden, 1856 ) from the Western Interior of the United States (see Kennedy et al. 2000) . However, in that species shafts are shorter, the youngest . Nostoceras (Didymoceras) wernickei (Wollemann, 1902) from the Zeltberg Quarry at Lüneburg, northern Germany; helicoidal parts. A -SM 48; half a whorl of the middle growth stage, older portion nontuberculate and younger portion bituberculate. B -SM 31; weakly bituberculate whorl of the loosely coiled early growth stage. C -SM 49; two nontuberculate whorls (W2-W3) of the middle growth stage, more tightly coiled, septa visible; note that both sides of W3 are broken. D -MMG NsK 3; four whorls (W1-W4) of the middle growth stage, more tightly coiled, W1 and W2 bituberculate, W3 and W4 nontuberculate but with collared constrictions. All specimens are natural size parts with adult aperture are approximated so that the opening between shafts is oval rather than U-shaped. Furthermore, the early and middle growth stages are utterly different, both in coiling and ornament. We also note that the helicoidal parts of N. (D.) wernickei differ from those of most species of Didymoceras in comprising more whorls in the middle growth stage (W1-W4), and in the successive part of the early growth stage (W5-W6) . Nostoceras (Didymoceras) wernickei (Wollemann, 1902) (Wollemann 1902; Jagt and Neumann 2006; Jagt 2013) . The three specimens from the Lehrte West Syncline near Hannover (one of which is refigured here in Text- fig. 8C ), are closely comparable in size and general habitus to Wollemann's individual, with overall lengths of 38.5 mm, 85.5 mm and 56 mm, elbow diameters of 15.5 mm, 18 mm and 10 mm and Ri = c. 4). Jagt and Neumann (2006) and Jagt (2013) discussed at length the affinities to the North American species Oxybeloceras crassum (Whitfield, 1877) and Spiroxybeloceras kimbroense Kennedy and Cobban, 1999 , which both are close in style of ribbing, rib index and general habitus. Jagt and Neumann (2006) remarked that the limited material from the Lehrte West Syncline near Hannover (MAB 3290a-b; C. Holschemacher Collection, Berlin) appeared to have less closely spaced ribbing on the smaller limb and a less regular occurrence of ventrolateral tubercles. Material from other European countries (see below) also is rare and of mediocre preservation, but it would appear that the size of the teardrop-shaped opening is similar to that in specimens (Whitfield, 1877) . A -Reillustration of Hamites wernickei of Wollemann (1902, pl. 4, fig. 5 ) from the Zeltberg Quarry at Lüneburg, northern Germany; natural size. B -BGR X 5873, holotype, the original of Wollemann (1902, pl. 4, fig. 5 ); two parallel shafts of equal length and whorl height and the connecting curved sector (note subsequent damage to the latter); natural size. C -Reillustration of Oxybeloceras aff. crassum (Whitfield, 1877) of Jagt (2013, fig. 1 ) from the Lehrte West Syncline near Hannover, minor/polyplocum Zone (C. Holschemacher Collection, Berlin); two parallel shafts of unequal length and whorl height and the connecting curved sector; × 1.5
France; the upper upper Campanian (polyplocum to pulcherrimus zones) of Navarra, northern Spain, and the upper Campanian of the Gschliefgraben, Upper Austria.
CONCLUSIONS
In view of the fact that the species name wernickei (of Wollemann 1902) is here restricted to three (out of four) of the originally illustrated late late Campanian (bipunctatum/roemeri Zone) heteromorphs from the Zeltberg Quarry (Lüneburg, northern Germany) that have irregularities of ribbing and tuberculation and a change in direction of growth at the transition from the helicoidal whorls to the hook, the single hairpin-shaped diplomoceratid (polyptychoceratine) specimen is in need of a new name. The former are assigned to the subfamily Nostoceratinae as Nostoceras (Didymoceras) wernickei (Wollemann, 1902) comb. nov., while the latter is referred to as Oxybeloceras aff. crassum (Whitfield, 1877) . Comparison with previous records of heteromorph taxa under the name of wernickei demonstrates that the geographic range of N. (D.) wernickei probably also included Upper Austria (Gschliefgraben), Tunisia and the Donbass region; O. aff. crassum is known from the Hannover area (northern Germany), southeast France, northern Spain and Upper Austria (Gschliefgraben).
